I read with interest the study by Wang et al 1 examining the effect of nesiritide on renal function in patients with decompensated heart failure and elevated serum creatinine concentrations. The failure of nesiritide to improve renal function in this study is both surprising and disappointing because previous studies of nesiritide have demonstrated significant natriuretic and diuretic effects, as well as diminution of the untoward effects of loop diuretics. [2] [3] [4] More research is needed to fully understand the renal effects of nesiritide in patients with heart failure. In the meantime, the potential limitations of the study by Wang and associates should be taken into account to help design future studies. These limitations include the possibility that the study was underpowered to detect differences because the power calculation was based on an estimated mean initial glomerular filtration rate (GFR) of 50 mL · min Ϫ1 · 1.73 m Ϫ2 and a standard deviation (SD) of 7. The mean GFR on enrollment was 44 mL · min Ϫ1 · 1.73 m Ϫ2 , with an SD of 18; this SD increased to 31 during the initial 3 h of the study, indicating larger variability among patients than was previously assumed. The study employed a crossover design but did not have a washout period, which may have introduced a carryover effect into the second treatment period. This action could have enhanced the observed response to placebo and reduced the potential to detect a true treatment difference. Separate analyses by treatment sequence can be used to detect a carryover effect, but small patient numbers in this study made this impractical. In addition, nesiritide is most effective in symptomatic patients requiring intravenous vasoactive medications, but the study of Wang et al specifically excluded these patients. Furthermore, no information is provided on hospital length of stay or treatment received before enrollment. The enrollment of patients after initial stabilization may have resulted in an assessment of patients on the downslope of their response curve to diuretics or nesiritide, a possibility that is supported by the modest mean urine output (Ϸ2700 mL/24 h) and the 0.7-kg mean weight loss during the initial 24 h. In addition, it is curious how the construct of the patient's weight on the second day, which was required to be within 1 kg of the first day, influenced the comparison in urine output between the 2 arms. Finally, the authors do not describe the effect of treatment on blood pressure. A nesiritide-induced reduction in blood pressure could have decreased renal perfusion pressure, having an impact on both renal blood flow and GFR. 
To the Editor:
I read with interest the study by Wang et al 1 examining the effect of nesiritide on renal function in patients with decompensated heart failure and elevated serum creatinine concentrations. The failure of nesiritide to improve renal function in this study is both surprising and disappointing because previous studies of nesiritide have demonstrated significant natriuretic and diuretic effects, as well as diminution of the untoward effects of loop diuretics. [2] [3] [4] More research is needed to fully understand the renal effects of nesiritide in patients with heart failure. In the meantime, the potential limitations of the study by Wang and associates should be taken into account to help design future studies. These limitations include the possibility that the study was underpowered to detect differences because the power calculation was based on an estimated mean initial glomerular filtration rate (GFR) of 50 mL · min Ϫ1 · 1.73 m Ϫ2 and a standard deviation (SD) of 7. The mean GFR on enrollment was 44 mL · min Ϫ1 · 1.73 m Ϫ2 , with an SD of 18; this SD increased to 31 during the initial 3 h of the study, indicating larger variability among patients than was previously assumed. The study employed a crossover design but did not have a washout period, which may have introduced a carryover effect into the second treatment period. This action could have enhanced the observed response to placebo and reduced the potential to detect a true treatment difference. Separate analyses by treatment sequence can be used to detect a carryover effect, but small patient numbers in this study made this impractical. In addition, nesiritide is most effective in symptomatic patients requiring intravenous vasoactive medications, but the study of Wang et al specifically excluded these patients. Furthermore, no information is provided on hospital length of stay or treatment received before enrollment. The enrollment of patients after initial stabilization may have resulted in an assessment of patients on the downslope of their response curve to diuretics or nesiritide, a possibility that is supported by the modest mean urine output (Ϸ2700 mL/24 h) and the 0.7-kg mean weight loss during the initial 24 h. In addition, it is curious how the construct of the patient's weight on the second day, which was required to be within 1 kg of the first day, influenced the comparison in urine output between the 2 arms. Finally, the authors do not describe the effect of treatment on blood pressure. A nesiritide-induced reduction in blood pressure could have decreased renal perfusion pressure, having an impact on both renal blood flow and GFR. 
Uri Elkayam, MD

Response
We agree with Dr Elkayam's concern that decreases in blood pressure may have adverse effects on renal blood flow and glomerular filtration rate (GFR). Nesiritide is a vasodilator. The improvement in filling pressures, however, could be at the expense of lower blood pressure and reduced renal plasma flow and/or GFR. This may be the reason for the report of a 15% incidence of a doubling of serum creatinine 1 and the suggestion of a meta-analysis that more renal dysfunction occurs in patients receiving nesiritide. 2 As demonstrated in our original report, 3 the failure of nesiritide to improve GFR is consistent with previous studies. 4 -6 With regard to diuresis and natriuresis, many studies do not show an increase in urine output. [5] [6] [7] [8] The studies that Dr Elkayam cites report increased urine output at higher doses than are presently used and in a different patient population. In contrast to the studies cited, we assessed patients with worsening renal function, presumably the patients that physicians want to treat with a drug that could improve renal function.
The variability of the change in GFR is a better indicator of the power of the study than is the variability of the baseline parameters. In our study, the standard deviation of the change in GFR between days was 9. It thus had the power to detect a 21% improvement in GFR (␤ϭ0.8).
Because the number of subjects does not allow for formal analysis of effect-order, the primary end point was the difference in GFR at the 21-to 24-h period; the effects of the previous day's drug should be eliminated by this time. At the 21-to 24-h period, the GFR did not improve with nesiritide; indeed, it was lower by 6.5 mL · min Ϫ1 · 1.73 m Ϫ2 (PϭNS). We evaluated patients 23 to 48 h after hospital admission for decompensated but not hemodynamically unstable heart failure. No patients received nesiritide or inotropes before the study. The furosemide dose was chosen to maintain weight so that the effects of nesiritide could be studied. Notably, nesiritide did not lead to additional diuresis or improved renal function in this ill fluid-overloaded population.
